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Dosimetric comparison of left sided breast cancer after breast conserving

surgery treated with 4 radiotherapy planning techniques
REN Hongrong, YIN Haitao, RUAN Xiaobo, DING Ji, ZHOU Chong, CHEN Meng

Department of Radiotherapy, Xuzhou Cental hospital, Xuzhou 221000 China
Abstract: Objective To explore the optimal radiotherapy method by comparing the dosimetric differences of target and
organs at risk of four radiotherapy plans for left sided breast cancerafter breast-conserving surgery. Methods Twenty-three
patients with left breast cancer were randomly selected and given PTV 25 fractions, 50 Gy prescription dose.TheHybrid IM-
RT, rj IMRT, VMAT and t VMAT plans were designed for each patients. Dosimetric differences were compared, including
dose volume histograms of target and OARs, target homogeneity indexes (HI), conformal indexes (C7) and the machine MUs.
Results Target Dosimetric comparison, HI: t VMAT plan target has highest H/ and had significant difference (P <
0.001); The target C/ of VMAT plans were 0.967 + 0.016, had significant difference compared with the other 3 plans (P <
0.05). The CI of rj_ IMRT were 0.942 + 0.018 better than that of IMRT and t VMATS. Dosimetric comparison of OARs,
left_lung mean dose (MLD_L): rj IMRT were (8.76 + 1.52) Gy which were best of 4 plans, and had statistical significance
(P <0.05). Heart mean dose: rj IMRT were (4.68 + 0.87) Gy were better than that of VMAT (P < 0.05). Conclusion All
of these four plans could be applied in clinical treatments, while the limitations of treatment equipment, patients’ physical
conditions and some other factors should be considered before selecting an appropriate one.
Keywords: Breast-conserving Surgery; Intensity Modulated Radiotherapy; Dosimetric Comparison

Corresponding author: CHEN Meng, E-mail: cswd785@126.com

FHAFL e A ALB0T B MR E R B LIRS BEFUER T DRI S AT R R0 T B AT BRI T 7
TEA KA WY R AR (1 [ N PR R PLAR OB R 5 2L s VIBROR L, J8 8 B Je i R A SR A A7
FRIEAR . E A2 T BRI IR T IR R EST R

TEZE AR (1981—) , TLIMRINA, WBi. WF5C75m: B2 W8 % % , E-mail: leemhor@126.com
BIEVEL: WA, E-mail: cswd785@126.com


https://doi.org/10.13491/j.issn.1004-714X.2021.03.017
mailto:cswd785@126.com
https://doi.org/10.13491/j.issn.1004-714X.2021.03.017
mailto:cswd785@126.com
mailto:leemhor@126.com
mailto:cswd785@126.com

*+ 346 - RS T

2021 4 6 H 2 30 &5 3 1

Chin J Radiol Health, Jun. 2021, Vol. 30, No. 3

[F] 7 B i (20 ) 25 18 5 R I e 25 AR S A 5 T
FLFLIRTBOT Je = 483 T T80T A B/ 8 DX A a7
DX A R BE X PN 7R R A AT PR AR Y, S LB R
FUAR G871 207 e BENLAHECE FUIR R LA S
TSR IT B, 7347 4 R BRTBOT BORTHR, B
BHEXANSE KA BT R R E SR

1 #R5EFEE

L1 & ARFAH BEALIEER 2019 45 10 H —2020 4
10 A 23 1 © AT 7807 15 30 0 B AR AL AR 5 U7 16
BH BN CT A%, BT CT SR e AR =R 2
PEALIREL, 281 FE N 4 mm, $4 70 B A 2 AR B 5
AMET 5 cme BEFER 24~57 %, hALER 41 %,
B 3 B o Ao 7L g . T8 10 4, 1AL 1IB
13 .

1.2 497 A4 Bh15 &  Siemens Definition AS CT &
LE AL E Siemens), CIVC 745 [# 5 28 (£ [
CIVC), Varian Truebeam Hi ¥ L £k Il i€ 28 /¢ Eclipse
10.0 y8 97 it &) & 4t (3£ [ Varian), Menteia Accucon-
tour # [X % 582 H] & 5t (£ [E Menteia)

13 ®ERALAERETAHS 22019 FEd [HHUE D
RAMIE LRI 5 MIEY, B EREINE
Eclipse 11 %I &4t b2 I REE X CTV: LA R
MR %%, B KBNBEET K R AE R CT Af
WA T %, 8L IR SRR KT CTV #2140
5 mm (H A BT 3 mm B it RIEEA R PTV,
& K 2% B COARDBLEE: /o A M fils, i, 0o, {0
FLIE, X Menteia Accucontour RSt 2 B2 H .

1.4 &7 At Xkt

L4l U7 RE e E PR o IR 2R 18
5 R AR SR BT BRI 28 6 MV RER I
X, 457 PTV 7l & 2 Gy/k, B 5k, BFI&EN
50 Gy, E3K PTV Vs =95%.

1.42 1 IMRT %1 A &1 7 [ (8 B 150~ 250
B9 R, A5 M Y 3000+ 50, b N
140° + 5°, 3 G 7= A ) 28 B, FR e 5 5 0 1 4 3 D) il
AT 3 om, HREAEE A A, ST A E S REZ M
BEARFR, 4 BEV, & 4 1 5 B M R, R AT R s
g ) L DA S IR 8 5 AE S B N . A B AR
PTV Vsy = 95%, Dogq, = 95% x AL TT 7 (47.5 Gy),
Dyo, < 105% x S AL T7 FI 8 (52,5 Gy)s Lilili vy <
25%, Dyean < 12 Gy; 0 lIf Dppean < 5 Gy: Hllili Vs <
10%: A& M FLIR-F 3755 (Dypean) < 1 Gy:

1.4.3 Hybrid IMRT i1l 7EFLRR DI £ 77 7] 132 B V)
LT 2 AME TR, S B AE B IR AR 2 em, 45T
b 77 7 B 70% AF R Hat R GR &, PEFALE 24 .
IMRT 2 Fi& 4%, 30% 4k 5 57 & A4F v IMRT %
FltE . IMRT tHRIVIVI LB 2 MUV M IE NS, %
A E 2 AME 07 [ EEM 1R SR ET, 9 5 Sl D)4k
5 2 £ 43 93 v 10°F0 300, 1HRIMEAL B #5 5 rj IMRT
THRIAHE [ .

144 VMAT tHRI 45 T G0 FH 0 B 4 XA T
JEC 46 A1 BN 300° + 5°, &b A BE N 125° + 5°, BT
x A7 ) 2 128 B K8 1Y) — i £E e e o R v AL IR AR 44
EHNBFHREN, Hxl+x2=15cm. it BIr 5
rj IMRT +XIAH[A

145 t VMAT it &I 25 TG 380 I 5 X09K 1%
i, CAFLIR IR 1 B2 9 Bl 7] 0°77 [0 4T 5K 1 A
40°H) /N B o SR BT x Bl U7 ) A5 G0 B R I — i 7 e
e AR AU IR AR B RE N, Hoxl +x2 =15 cm.
TR AL HARA 1 IMRT R — 5.

1.5 #RiHHE

1.5.1 EXEHERESHE FIEERE)TE(DVH
L PTV Dyon Dogopn Dsgo, A1 Dy 50 Gy 7 5 1)
B DXARFRURI AR AR R o AR PE X Lo 04 1F 5 PTV 3595
PEFE 0 HT FE T F8 50 L HT Bk 5 A = HI =
(Dsg, = Dogo, ) IDsge, ( H 2 Dy, 71 PTV T ALk iR K
T, Dogg, 7 7 PTV I ALl 2 /N 55 Dsgg, N H 1 71
), HIMEBIEE 0 RN IX N E 50, A
AR CT= (Vi W* Vil Vo) (R Vi py 2
AN Ab T 7 R SR PTV AR AR, Vv R o PTV R 1,
Vi FnAb 77 70 87 75 (1 NARAR D, CI B BT <1
TRt RBE M GT

152 faas B8l AN DVH BB BUA il Vs,
Vios Vaos Vo AU~ 33 57 & (MLD_L) , 4 fifi V5 Al
MLD_R, ‘G Vs Vi FIF-35 750 5 DA B2 A ] 3L B~ 35
o VBRI I 43 G d s B A I R BT A S B
MU Z .

1.6 %ita#r KA SPSS 23.0 #/F 4 Hr ¥l , AN-
OVA post hoc #E4T 75 22 43 #1, BL 0T 43 20 BL % i 4
Bonferroni £ %6, BT A £ AT SRR I, 30K HE o =
0.05.

ik

2 # R

21 SeRAFFwE ALRIFY 4 F0 TR R
R JE RO 5 ¥ T b 7 A B 3 AT 959%PTV



P R A

2021 4£ 6 %5 30 %55 3 W] Chin J Radiol Health, Jun. 2021, Vol. 30, No. 3 -+ 347 -

& #2 o rj IMRT, Hy IMRT, VMAT it %I HI ¥/~ F
t VMAT it Rl 1 i, HESIFEE N ¥ P<
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R S R DGE AL CCD, 5 740 3 Bt R il
Giit 7R, ¥ P<0.001. t VMAT %I/ CI & 2%,
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B A, 0N 117.9% + 34.0% F1(53.60 + 0.74)Gy 5
He 3 it R, %5 P<0.001. HAk 3 Atk
) B TE Ge ik 2 LN 3 3. 1 IMRT %Ik 5 1)
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Table 1 PTV dose coverage comparison of 4 plans after breast conserving surgery

BiH 1j IMRT(AX(X £ §) Hy IMRT(B)(X % §) VMAT(C)(X % §) t VMAT(DX(X % §) P

HI 0.100+0.016 0.089 +0.022 0.097 +0.021 0.168 +0.029 <0.001
cl 0.942£0.018 0.918+0.027 0.967+0.016 0.843 £0.037 <0.001
Doge, 973+1.1 978412 97.7+1.1 96.5+ 1.0 0416
Dy %) 108.9+ 1.4 108.9+2.2 109.0+ 1.6 117.9+34.0 <0.001
Diear/Gy 51.98+0.25 51544027 5196+ 034 53.61+0.74 <0.001
MU 1225.1+167.6 592.5+78.6 648.8+ 55.0 491.2+403 <0.001

22 RABEFNEFWR 1j IMRT L Vi Vs Vyo
A MLD ¥/ T HoAt 3 By i Rl 40 3% 2: rj_IMRT
A Hy IMRT 7£5 VMAT, t VMAT L% V,, & MLD
A 48t 2% & 3 ¥ P <0.05. 1j IMRT Al Hy IMRT
Z 8] Vs Vogs V3pp MLD BG40 022 2 5, 33 P> 0.2,
Hy_IMRT A t VMAT i &I ) 4 fili Vs #1 MLD fik T
Fofth 2 Mg URRI, HA GRS ¥ P<0.01, A

K 3Fim e OHE Vs Doean 7F 1j IMRT. Hy IMRT i}
R A SR T HAR 2 Bt R, BLAT 2 3 Dipean A IS
5 Gy. 1j IMRT it % 5 rj IMRT. Hy IMRT bt Vs,
Dpnean BIEGEH 42X, P < 0.05. Hy IMRT filt VMAT
AT DLAR G5 1 AR 3 8 ) L IR Dpean #8321 7E 1 Gy LA
T, 4980084 £0.25) Gy #1(0.71 £0.37 ) Gy, VMAT
TN FLIR Dypean B¢ R (2,17 £0.76) Gy.
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Table 2 OARs dosimetry comparison of 4 plans after breast conserving surgery

gl 1j IMRT(AX(X % 5) Hy IMRT(B)(X + §) VMAT(C)(X + §) t VMAT(D)(X % 5) Pl
i

V5(%) 37.5+53 38.5+54 51.1+4.1 432486 <0.001
V1o(%) 25.1+45 244£50 33.1£32 30.6+73 <0.001
V(%) 147443 154443 195435 202+57 <0.001
V(%) 9.1+3.5 121241 119430 14146 <0.001
MLD L/Gy 8764152 932+1.88 11444123 11.05+2.81 <0.001
Al

Vs(%) 82+7.1 0.1+0.15 16.7+9.6 0.1+0.15 <0.001
MLD_R/Gy 2.10+0.73 0.52+023 334+0.73 0.36+0.17 <0.001
Dl

Vs(%) 8.0£33 87436 16.0£7.1 147450 <0.001
Viol%) 13407 37422 22419 38422 <0.001
Diea/Gy 4.68+0.87 478 +142 690127 5584157 <0.001
L

Dinea/Gy 1264045 0.84+025 2.17£0.76 0.71£037 <0.001
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Table 3 P value of paired comparison dosimetric of PTV and OARs in 4 plans after breast conserving surgery

BH HI I Do Vs L Vo L MLD L Vs R MLD R Vi H Dipean H Dipean.C
AvsB 1.000 0.000 1.000 1.000 1.000 0.204 0.001 0.000 1.000 1.000 0.000
AvsC 0.356 0.000 0.528 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.002
AvsD 0.000 0.001 0.000 0.052 0.000 0.001 0.001 0.000 0.005 0.049 0.001
BvsC 0.656 0.000 0.483 0.000 0.005 0.001 0.000 0.000 0.000 0.000 0.000
BvsD 0.000 0.000 0.000 0.013 0.000 0.004 1.000 0310 0.274 0.055 1.000
CvsD 0.000 0.000 0.000 0.000 1.000 1.000 0.000 0.000 0.000 0.025 0.000

:A=1_IMRT, B =Hybrid_IMRT, C = VMAT, D=t_VMAT: Vs_L. V5o_L. MLD_LA SRR MMV, Voo T35 Vs_RMLD_RE A MV : Dy, HE R
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3% it
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